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(54) ELECTROMAGNETIC SUSPENSION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electromagnetic suspension device capable of 
suppressing power consumption. 
SOLUTION: A function of a function correction 
processing part 80 is corrected by suspension speed and 
displacement based on a detection signal of a position 
sensor, and thereby control force (propulsive force or 
damping force) of a suspension unit 2 is adjusted. 
Control force can be generated with high accuracy and 
in a wide range, as compared with a conventional 
technique in which a control forcestroke speed 
characteristic is uniform because an adjustment in a 
control force generating region can be performed 
according to suspension speed and displacement. 
Further, the range of a regeneration region can be 
widened since control force can be generated according 
to a traveling state and thereby reduction of power 
consumption can be easily executed. Power 
consumption of the whole of the vehicle can be easily 

suppressed to below a fixed value to prevent a battery exhaustion and heating of a power cable. 
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UioTitiS^^^f, fl?5E=i'i';l/gi5*ti:tlIfem5g|5*tt 

^ > W5fe{t*SI<0 1 § J: ») M««^J35*^^5j < 4 ^, J; 9 
«riei6iJ«l**«IE1-^«iE¥^i: i t ^mWit 

«frfettiE#^t'J:.5.MiE«r/h$ <-t-S>, t^cli. "fihl- 
s i i: i: -r ^ W*:® 1 fe«omjgE-9-;«« ^ > -> 3 > 

[0 0 0 1 1 
10 0 0 21 

I). *^.vM±iei!fffl^-^'«:fflv>f^|gjB-if;^.'^v->3> 
[0 0 0 31 lfrlS^-^«r|feK«Si: LTlsSffli-^^-^. 

(ON/OFF) -r-s^^-r y-f-^Ktt^ x^y-f-o:^ 

[0 0 0 41 ■t<r>fzib^ mSS-9--:^'^>v'3 >^aoiift« 
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[0 0 0 51 tfz. mfiS-^^^>>'3>^fit-'^^^^^ 

tii^^^-^^^ta^x^iifztb. tiita^xm$ttsi 

[0 0 0 61 

[§iw**)sstLj:^ ti--&i»si tz^x. muim^ 

m-ri>t^. zir)^mm^imnmmiizim-Lx-n<7) 
[0 0 0 71 :^^m\t. JLie»ittcisi<^^r'i$tL7ti(^ 

30 3 >^g*litt1--5it=SrlWt-t*o 
[0 0 0 8] 

i.n^^i>1&'^ts^zi.-oXi^m.ts^%^'f:^^y'-y3y 

*:*7&*3f5Effiw±<o t § . m'&mMmo t # <t ») m»« 

lc<J:^>1iiES:/h§ <1-a, i7^:l4, 4'lhi-'S i t *!|#» 
[0 0 0 91 

50 [fl?g«o|liftof^Ml ^%m(r>—mM<r)mS^\z^i>mi 
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3 

-So 

[0 0 10] lllS.y'(12lCiJV»r, mES-f^^^^Vva 
•y h^r*LTv^-5,o ^fr^fflSCW, ;£ltr^1iSC*t, 

^111 gp*t a y^^f^iiii # (c tt -r *t*tic:«-r ^ -9- > 

V 3 >-^--y b 2 FR, 2FL, 2R 

:£fl:^1i-tJ-;^-^>'v'3 ^ 2 FR, 2FL, 2R 

R, 2RLlcl±, ^fi-^iXZmW^Wi-<r>^-9 

3FR, 3FL, 3RR. Z t^^O o ) H^Wi^hiX 

>^^VV3 h 2 FR, 2FL, 2RR, 2RL 

^1iS.0%f*»1H*-^'3FR, 3FL, 3RR, 3R 

[0 0 1 11 ^mnm. i^m^m. ^^ik^m'St.rf&m 

fJ^-i'SFR. 3FL, 3RR, 3 R L t-Ji-etL-Ttt 
K9■<>'^•(■?-^^^^^, «r«Jte«l, fem^flS, ^W^MR 
xmW^mV'y^ ^<A¥R, 4FL, 4RR. 4RLt 
v^To );4^~eaS^nTi3(). ^-3^3^.«1-^J:9U 
t-cv^^c ^fr^ffl. ^Elfr^H, ^f^teffiSO'Sffe^ffl 
K9-^■''^*4FR. 4FL, 4RR. 4RH±ra^fl}^* 

Ifbttrv^^o K7'f^<4 HI±DC 3 6 VO*-5'fflm iO 

[0 0 12] K7'f''f4ici±. v';T;i'iiM>'^*;^6 

TfcO, ®J#^g7:0»fb K^'f >'^•4-^«7)i^I'^'^}t^^. K 
7>f>'<4*^e>®Jffll^*7-^<0#a7W - fVN-y i'^irii 
v'J T-'ViiM CtajX-tfCAN (Controller Area Ne 
tv»ork) ^m^^mLfz'y') T )l-mm'] \.ZS.'DX'irt>fl 
S J; ^ r )vm^<r>-fu Y a Mi, UM 

V7,J *J-t y Mc^o/i^<7)T-. — SKFi (fljxlf 5m 40 

[0 0 13] ttz. m7ntwmmm.Ti)'hV7^ /^^'■^ 

<r> \-=i-7yY\ ^B#P^ (^x. 1^2 0ms) i^±3IIM 
SttJfcV^ ab-i>VMiK7'f/<4 7)^<b®JI9^g7-^<0 
Xif^'y7.\ 5g^K ({?ax.tf2 0ms) ;iL±^l«$ix 
irvv i:v^o?ti&-&{±, «lj«^e 7 3114 ^' /<4 (± v 

\Z\i, ABS (Anti-lock Break System) Uim^S 8 2Sl 50 
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V^YDC (Vehicle Dynamics Control) $IJ^^S9**S 
SIS^tL-CV-^o AB S®J«9^fi8S.J>'VDC»m^«9 

-So ^'m&-*f-^^>'-^ 3>ms.i. ABs«ij»^e8s. 
VY D c mmmm. 9 imm Lxwii^-t^ c t A*-e § j: 

[00141 ftim^a 7 (4, ^' 3 '^<0jl^t>v>TJ4 
-i^>^/Ov3 >J^::i-y h 2 tzj:-5«it:^f|^$im«:=ff 9 
t^ti. ^-5' SOiem:':!^^ (I&««i: LT^ffiffl) 
^cJ:^^««:^f|^^lJ^S:^f 9 i^lcLTv^^o SIJ«^« 
7 1CI±> »ft:<!0±T«ailSr^tB-r-S.31BOJiTiDaJS-fe 
>HJ- (JJJ.T, ^1> ^2. ^3±TtPi^«-fc>-9-i:v> 
do) 10, 11, 12. o-jl'b-Hr>-9-75. tf 

7^u- h-tv-9-7 6. *i&it-t>-9- 13, /^> K;w:ft 

■t>-iM4, ri'-^-fcV-^l 5JlOfDC 1 2 VOlfiS 
(£]LT, 1 2 V«i!gtv>9o ) 1 6*^«SE$^TV^^o 

mzt^i'fhix. »3±TiPiajs-t>-9-i 2{±ma&h^> 

[0 0 151 •if^'^V V 3 >J-~y V 2 {4, 112 ICS^i" 

noiiz, Mm<^Mwmi,z^w^fi^^nu^2 0 (— *t 

tL-& n y K 2 1 (-WOft¥^^a5*tO d *.fl&:^) t Srfil 

X.-CV^-Z,„ ir|.fgg|5;|=t 2 0 t n y K2 1 tOKH^^Si d 
tcLT. :$1-«Sf#2 0<OI*lffll(CI±1£^cO3'T ;l'2 2 (=f 
bmi5l^li^m^^^i^t>fz-:>XtSH^hfl. n 

•y K2 i(r>f>\-mi^ii^xm^ rn^uu) 2 3**«i:}^i6i 
i^^^S ^ o T ^ "b *t r V > o 

[00161 3^;W22i:nyK21 (7XXIS5 2 3 ) 
t<7)HlCJi^ J: 9 l-LT, 3'f ;i'2 2 0rtfflH-jgft»t<0^ 
rtSC^t (J':iT, t»l^I*l95*ttv>do ) 2 4**8^1^5 
tt, n-;/ K2 l<7)-SSCtcl4m*RSI5*t2 4imfii-r 

^mwsu ii-ii^r. mimmut^^^o ) 2 5^^mf<^*i 
T, m2^fHmut^^^o ) 2 eamm^itx^^^o m 

2^l*lSf*t2 6cOI*I1i|lC(±, a -y h'2 HzmWlLXt<r> 
»§5r«I*l-r-5.ii»as (J':ilT, ^2f^»ia5i:v^do ) 2 
7**^tt'9tL-rv^-&o n-yK2H4, ^lSt&SB2 5S, 

zrm2mwiU2 7 i,zx-:>x9\-nui^2 oiznLxmm'^ 
[0017] frien -f ;u 2 2 (±, uffl, v^a, wffi;6^ 
{4, NS> sffi*ftt:^l^I{c^l:^z3fe^/i*«fiS;^;'ioTv^ 

n ;U 2 2 ICJi^t"-!) t 3 ^ ;V 2 2 1 7i<:X^5 2 3 
i:(OKt-«l:^|6lO}itJ:6*^^L^1-Ma5*t2 0 tn -y K2 
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5 

2 2oiim:^f^t^^-^'v^T^i^o :^mi&<ofmr-{i^ 

)V2 2. 77cXm5 2 3 ;U 2 2 . 7X^1^5 2 

3 t Sif -r -5) SP*t 5? ^*;4^ <b «rf 5^ - 3 $ ttT 
-5>o tfz. 9VnU^2 O'BLXfuy K2 1 J>v^T*i3^;u 

2 2 St>VicXffiS5 2 3 ^mn^^^h n ^ ;u 2 2 U 

(*Mili{m^,«^ai¥S) 3 0 Clil4#Hs] 
^^-^tt'btiTi;^^}. n^;i.2 2S0^VX^^5 2 3 t>v^T 
{i^®SP*t 2 0 i: n y K 2 1 Offi*t^f4 h n - ^ ) lo 
^mB-f^h^kz. ^1giUm2 Otny K2 1 Offiit^ 

[00181 W^^a 7 (i:. El 3 tiTj^f i 9 :*:mSS 

^Kj'tT-^-i5'^:ffiit-r^ROM3 1 numm-y^^^^ 

^Wj^CPU3 2^. CF\5Z 2<D\%n^^^^—n^ 
tlfati-r^RAM3 3 fc. •^J-VT'U V^^H^Sr^iSl't 

»1. »2. ^3±TSniiS-t:>-9-l 0, 11, 12:^- 
^bOr:^^^•fl-i■^A/D^^'r^A/Da^Sf 3 5 

^:7^-X (-t>"^i/o i/f) 36h. K-^^/N^ 

4 ^h^hc7)'>'j T^WfijffflOC AN-f >:5^-'7j.-;^3 
7t. 1 2V«igl 6S:CPU3 2*if7&^£^?|i:'t ^5 
V. 3. 3 V^t^omfft^^S^-t^DC/DCm^l^^- 
'y h3 8^. ^i^s&a««si 7tC*tLTm-^*JSS:t-^ 

[0 0 19] 2^i;?S'9-;^^>v3>^glt?«i. *:M<7> 
^Ki O ^ -fc) <^ ±Tlii& o V ^ r Ji5E L />: J: o 
(1^1. ^2. »3±TSPiiJS-tr>-^f 1 0, 11, 12 

n-;H/- h-t>-9-7 5. If y ^ h -t 7 6 lC<t: 
oTltai-r'?>o ^;^^>V3 >Ji:=.^y h 2C0i$JKS:t>*S 
^Uov^T{±ia:a-tr>^f 3 OO^mW-i-tc^o'v^-CiES 

«®co1^ffi(i. »1> ^2. ^3±TSn3SJS-t>-^t 1 -^0 
0, 11, 12. u-)V]y-Yty^l ti y^V- 
h-fe>-9-7 6 5:tfe«-t>-»f3 Otc|S<?>-f, »|&iS-fe> 
•»J-1 3. >'^> K;l/A't>'^t- 1 4^ -rU-^-tV-^-l 5tC 

[0 0 2 0] ftljffll^fi7(i. »K ^2. ^3±T*Pii 
jR-feV-9-10, 11, 1 2. fie-t>-*f3 0> 
^-^f 1 3. K;i/:ft-tr>^f 1 4. yi/-^-fe>^j- 1 5 



5 

fiS:?fc^L> K^-f/^*4U*tLr^-3^3cO||£l^«-^^: 
10 0 2 1] K7>f/^*4ti. |l4(t7Fi-<i:^tl. ^-5^ 
1ir-r'i>R0M aJlT. K^^/<ROM<hv^^o ) 4 0 

CPU (i^T. K^-f>^NXPU^v^9o ) 4 1 [fA'Sa 

:^»^tts¥S] k^^/nxpu4 loa^ig^^sr- 
^e^tcfetg-r^RAM ^^RKMt\*^ 
oo) 4 2t. jpi^s^^ae^^^'^t^s^^^tL. 

3t. 'f>'f')y^^nmmi^^'^^^'<^ (^j^t. k 

^-f/N'^^-rfcv^^o ) 4 4 ^ ?:ffii.Tv^-5,o 
[0 0 2 21 K^^/<4ii. ^Jbti^ ^-^3iEi&ffl<7) 

pwM^g-^^^^4 5 mm^^m^^^oy ^ h^^*/ 

^4 St. ^-^fflm?S5 (DC3 6V) UDC/^'X4 

^ 3 (owLmz^m-fh ct d u 3 fflm^t^'^^ L^omiiL 

^-^^ ^«SI^4 8 *^LT^-^ 3 um^-r^ I GB 
^/N*5 0t> «?rfB^-i5^«^4 8UKtt'bix^-^3 

issBE^^m-r^mEE^^mss 2 i:. ^-^mm^^A. 8 
(Dthtimiizm^fhfi^y^yy 4 ji'^ 5 3 

tl5 ISt/^miEl^ffiSS 2;^>^bOT:^^>^M-?■^^A/D 
^m-r^A/D^J^^ (WT. K^^/N'A/D^^ffh 
v^^o ) 5 4-h. BJISl2:g-fe>-<f3 0;6^?>O>(i-^$:T-V 

v^;w{B^t^'2cmLT K^>f/<cpu4 1 iizxyj-r^u 

Wi^>'^^ >^-y^-^ (fig-t>^M/f) 5 5 t 

[0 0 2 31 K^'f/^'4il^i. ^'blC. DC/^^>^4 7<7) 
mJE*effii-^jaKJE«^ffiS5 6i:. IGBT4 90ig 
Sft^r^B^ffi-r^aiSr^^ttiSS 7 i:. «IJ«l^g 7 ^ cO v V T 

>'i^iiM'<>^-*7 j.-;^r*^b^CAN [ /f (^.T. K 

/^CAN-f >^--7 j^-X tv^^o ) 58i:. ^- 

£^5?^5V. 1 2 VJ^h^'omjEt::^^-t^DC/DCm 

v^^o ) 5 9 t;6^^«x'btLTV^^o 
[0 0 2 41 K-^ 4 ti. v'J T;W3i^/N'>^ 6 
L. ftlJ«^a775^^ r-^-'-KONj ^t^c0MIBl=7-7> K 

g-t>-9-3 OOM-f-;6^'b'=e-^5^ 3rtOUffl. Vffl. Wffl 

=?^;U'2 2 t77cX^5 2 3 0j^;S)m«lp]l^t<7)H<7)ffiffi 

^1 . 3o»f^as> mru^mss 1. 

miE^mS 5 2 O®-?-;^- lb n ^ ;u 2 2 <7)l;gLtt, mJEffi 
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({?iJx(^5ms) J: «9 *>+^#-<. ^xJf 2 5 0)u sti 

[0 0 2 5] c:<7)S^^f;^^>v3>^«lT*li. 
<7)iiTll»lM*v>n y K 2 1 S.C/i1-ttS&*t 2 0 ^^^ffii+fi^ 

t^^,. ^-^5^ 3«if&m«|t LTf^fflL. n^;!^ 2 2 urn 
it^^^^ittt^ i: ^ I GBT4 9 <D7s4 y ^> ^^^mm-f 
:bz,tiiZJ:^. "^^^^yy^^^-y y 2 {"^-93) lo 
K2 lRa^nfgi8f*t2 OOfflitiSJStCl&CfsrSfit 

K2 1 h^i^Mgis*t2 0 h<Dmn'^ti:\±m.m^^ 

[0 0 2 61 *liife<7)ff^B'ea. eM-t>^f3 0 (*M 

J^ffi^^St L-r{ifieH:>''^3 OtnlS^j-rill. 

m3±Ttmm't>^l 0, ll, 12>n-;].V-b 

3 , /N> K;u:ft-t 1 4 . y^v—^^y^ l 5 4:fflv^ 

Ol«iE*^ti'$iJ^^S7 0#!J»Uov^T. (i) $«»^ 
ficotUiWi^^. ( i i ) ^''l' >ff?iJMiE:^ii. ( i i 
i) bn-^^IR#14<^MiE tStJffl*!-^h 30 

s ^ m ?g -r ^ i6 u ffl V ^ ;z, « ^ s ^ f * 
[0 0 2 7] (i) mmmwrnvmn^ 

m\Z7r--to *iJ»^a7 a. H 6 ic^i- J: n 
ll^tt^ttfj^l. »2. ||3±TijnaiS-lr>^f 1 0, 
11, 12. n-;l/lx-b-fe>-i^-75. tfy-^V-b-t: 
>^j-7 6. *l&ii-t>-»M 3. />> K;l/:ft-t>-'f 1 4. 40 

(2) T*^$tt^±T*PiiK. n-;H^-hS. 

M-^^-^gS7 7tcA:^L. 0 8 Otf 

(3) -e^$^tL^:^|&3i-t>-^fai^}> /^>K;^ 

a-t>-ff 3 ooai::^m-^t::<t t^tfibtt^-^-x^v v 3 > 



musoiiZxtiL. mmt)^±mi^<7ymm (mie) 
^ i:^ y^-y^^y^m-^^m.U7 9\ts 

^^S-^^iiffiSB7 8 ?:^LT||i5:ffiiEiJ[kagE8 0 tiA:^ 

-r'i>o r^©:iiiEM3ia'i8 oti. m^U7 siift-Lxmh 
itfzm-^'Sr^iEmmzm^^^^x^ikmLx^-^ 3 n*t-r 

m-t^o 1 . 2 . ^ 3 ±Ttn5iJS-t: y^io, 

11, 12. n-;wv- h-t>'^f7 5. \iy^l^-h^ 
>^^7 6. 3. K;UA-t>'9-l 4. 

fflv^rS-r^ 1117 0^ (1) tc^-rj:^U^^o 
[0 0 2 8] H?ris-^:^^>v3 >iSiK«*, 'SiSffi-^ 

(i. ^|&<0^f;^'^>V3 y b 2 iiffi'C*) 

ff^^ Y )VX7j^'ttm9(D^ (4) OJ: ^ tc^^o 
^-^^^gP7 7'tr*Px.^t>-ii:tzi: t)#?>tiiiiHa5 7 8U 
i^ibtt^ffi^ (2) SO^^^ (4) ^^^tim^} \Z 
0\^>X^^^ VJi^Xm-ttmi 0<D^ (5) (OXoliZ^J: 

^ o 

[0 0 2 9] $ijai^coB«'ffil±, *:M<offiI!j-^^^'3eft 

;wi:'5:'5, iSlJ«im:^J**BI 1 1<^^ (6) T-*^i:f ^ 

W^iiJIiiai (7) tc^-f J: d 

[0 0 3 0] ( i i ) ^r'-f >^T?iJ1«IE:^S 
^ (7) '4'. k{i4tf 1 1 ^ijoy-f >=ff ^'JT-* ») , *M 

n^-*-t>-9-m*«-^ (s) : iznio 

[0 0 3 1] ST. :¥ilI1ttB¥St LTC0»^5i-t>^f 
1 3<^m:'J«-f- . ^^fcmaJ¥ai:LTO 

^lXt}iitf(;^-r-y-/S Do 'Xl-> 
i)^i:n^-ri>(.y^7- y-fS 2)o 7.^yf^ 2-eY e s 

tt) ) lci&CT#;T$**(^7^-;':7'S 3)o -ttj±. 

V ^li5i^ilif& ?r L -tzm^ ( L E^^^f 

< r ^)Av^<7)r% tir#:':<^r^ >?riST$-* 
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4 )o -y T'S 4 r-Y e s h' )\^f^i)^WL^^X *) 

10 0 3 3] ^fcU, ;^7-y7'S 1 t:-flXt5iiA7t'-/v-# 
6)o ^rvT'S 6-eYe s (yu-^fi**Bt^MJ: •) 

ii*D$-i^-5.(^x-y:/S 7)o itt*>±iBi:|BI»T% iSM 
[0 0 3 4] m6<ommi^ri ztiiZX*)±T:fjf^<7ym 

i^UM-r'5>ftim3>«A»^tOlCifc^ J; 9 l-LTv^^o BIT 
IB*i*S?S5 7 8 f> <7)^-f-**KIifc1tiE$!kaaS5 8 0 (Z A* $ 

5^ 3co|giSgEUA:^j$tv-rBifS<^©J^:^^^±-t-*o ^ 

-i)-;^^> V 3 >^m. ^mzx *) m^^miE^ix. zn 

Hi ;^^>v 3 >a.-v h 2 <ommi3 (flljt*X(± 
[0 0 3 51 ( i i i ) «J«i:tj-x bn-^'iSjS#'tt<o 



10 

iS«rfilillHCt ililJffll:^jS:«!«lU4:^.i:. |g|14tc^i- 
J: 9 l::^-&o 0 1 4 Ol? 1 , 3laK**^^;^'^> V 3 > 

zJ--yY2 {^-^ 3) (7<^^i^- 

j««*^i:-5r>>'''ffll*-C*)*o S^2> »4|^K 
'^'^iS) eo— 8Ct?<±-9-;^'^Vv3>^- y h 2 

3) ^mm,mt Lxm^'fL. ^w<^mwi^^-)i^^-^^M 

to 0 3 61 ■'J-^^'^V V 3 VJi- y b 2 3)** 

^?rH65r«lta> »2, li54|^K5:S4E«l (131 5# 
Bgo UT^ ll^«Jtifc«itlli:v^9„ ) [iiTfi. u 
= - C2 V t-tho ) I' i ^"^.tho -^LT, Illicit 

20 (*fi::v/m/s) -e^^e^tt-So Illi5{cijv>r, 
»2, li4mis<7)Tt>, Lrijif^ 

-y'S-^y ^mi 3 ^ 0 ^^SE** J: >) J: 9 U K 7 

^/ N y ■g^ > ^'it 1*1 ^ #jn^ ;t-> ;w ^- -fe' n -ej^JE 

[0 0 3 71 iLfz^ y^z'ms^\z^\'sh^-9z<r> 

ilkT. ^-^^ 3««c»f'PlgH*^it^i:v^To ) 
30 -CJi, u=-c3vti-^o ] l;J:f}^**o -f-LT, 

[0 0 3 8] ^-5' 3 36*^i-t*SIJffll*<OliiE (MIS) 
f>v^Tii-tf ;^^>- V 3 >-3--'y h <7>ftiltB:^^^fHt<7)M 
IE (SiJIS) *=fT^i;(±, TIBO (-Y) . (n) . (/n) 

(-f) a:'cSIJ^^Ju»axSr?l§Ttf-5.o 

(/N) (»K »3^K) X<7)Wli'fmimm 

[0 0 3 9] miB (-<) > (a) , (/^) <7)ttjai:^S«i 
$1J»:^ Umax Sr^iiTtf -2.0 ) li^ m»itffii:**-t^'; 5 

50 •yt^<om^^^ii^< Lx. ^-3^3 Kmi^^Wc:k'ts.m 
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^i^umtSM^o^ (S:*:«||^S):^^-u«a>c) ic*t)£-t--5. 

[0 0 4 0] ^ISft:fc«l^:^l-u«a«<7)-7^:^x^^-?■^i 
■9->?.-^>->3 >ji.^ y h 2 o#m;*ti" -2)ifpx.-J.:^i6]<7) 
$^J^»:t) (<.^*?lf#t>VN- Ki:i-^,ti) ^^1-o tTt:. ft 
:*:«ij«^ju«.x<?5+ (--r-Y-f ;^^f-f-3!)t^v^c:t) li-t 

[0 0 4 11 (-YD <^^,*:&l6]'\«0?IS$-ti:^t' 

u = ui (viO. »2*I?B) 

u = ui-cev (w>0^^lMM) 

u=-ui (v^O. ^A:fm.) 

u=-ui-cev (v>0, I^SI^KI) 

tzfi u\:') A -j 9 ^^<r>mM. 
c . - 5^ 3 <0tAl4M««iS: 

V :x h n-^'itJS 

•C^§tt.|.;6-'b, Wit-ttuilil GET 4 gc^^'f -y^ 
[0 0 4 21 (n) OJ^-^ C5^>'^'«« (»2, J|4|^ 

U =— C2 V 

(^'«) -r-sit-^^-^simtiops 

[0 0 4 31 (^^) OJ*-^ (•=e-;5'^it (^K I^Slfe 

U = C 3 V 

till] (ics) ■t^z.tx'^-9mmt}<r>w^^ 
[0 0 4 41 015 ^-m^^y.^xumx^fz^- 9Um7i<n 

- y h 2 OiiS«:^3ll*a«OSBSIi> M©:1iiE®affi8 

0 0 (omm^iE^mu s o (ftuffli^s 7 ) \t 
[0 0 4 51 t-f. fi:g-t>-9-3 oo>^ai«-f-icj: ^)^# 



12 

ic>*l,*-9-;^^>V'3 >J3-- y h 2<0^fi:. aSJS=&^<^ii 

tf(;^7^y -/s 1 1)0 >k<,z. umts. ^^^it'i)^hmn 

K5:;*5e1--5.(^x-y -/S 1 2)0 -^C, miE;^x y 
7'S 1 l•Cg^*^^i^/f■^^-X'<>v^ va.^-y b2<?5|g 

Hffl *^S:<i»^flJ^-r-5>(^T- y 7'S 1 3)0 7.r-y-fS 
13-eYes (ft:fc*IJt»:^J«:ttI$IJ-r-i>) tn^LtzWi 

4)0 ;^-r y7'S 1 3-CNo {WcXUMti-^WmL.^^ 
10 v^) tflSLTt^^, ui = u.axi:i*J:ol-K^-f'S 
C^-f y 7'S 1 5)0 

[0 0 4 61 1 4XW-5^t- y 7'S 1 5 (lSiv» 

r, mfB^7--y7"s 1 1 T♦^<;^^ii^^i■9-;^-^>-> 3 >j:- 
-■y h 2(7)^e. jaKuiDi:T^^»i5]^*^'£>5-e^);?.:6» 
S/&^5:*iJ^-r-&(;^7"y 7*s 1 6)o .y ys l 6T-Y 

e s (1E*lsI^*^'£>§?T'*>*) fcJpJSgL^::^^. C2 = 

ce t^^idtc|S:^-t-^(;^7^-y -/S 1 7)o :=^r-y7' 
S16T-NO (lttl[s]^*J-£-Sr-'i</^) tfiJ^Lfc* 
ft;^i^«#l&75^c2>c.i:^<2> 
20 T--y ys 1 8)o 

[00471 ;^T--y7'Sl StX^V^T, T ^' T- f -/©W 
*^'£^S-C-^)^:6-5;6'^:*lJ^1--2.(Xx-y 7'S 1 9)c 
•yT/S 1 gt'Y e s (T -r -f yftU^^S^'J^^g-e*-?)) t 
«5eL;t«-^. C3>0cO|tH-eT^'7^-f :/«J*5:^5e 
i-^(;«.7^-y 7'S 20)o ;^-ry ysi QfNo (T^'r 

S 1 7 <Oia,a***?-T L7t*&-g-, c3 = 0i:-t-6(;^T--yy 
S 2 Do 

[00481 :^T--y7'S2 0XI±S 2 1 Icitv^T. fsm 

30 tsi)mm.mmimLx.i.it)^'^i)^im^-ti>{:^Ty-fs 2 
2)0 x-f -y/s 2 2-cY e s mmtstrnwdmim. 

LT(;^7^-y ys 2 3), mm-^y-f') yi^'mm<7)^m^ 

^T-r^o X'T -yT'S 2 2T*No («IJ^;t3*^MK$gH* 
^x.rv^^v^) i:#ij^i--5,i:, «JgBXx-y 2 3 «rm 

[0 0 4 91 ±aL/clii4<o)K,^.r-i±. fis-t>-9-3 0 
40 -> 3 > y b 2 co«tj»:^j (iiii^'jXfizt*:^) 

tl-^hx:i-i'mSt^^*'-»<r>i,(Ot^^-oX^^^'^^ 

izfjci'Cx^^x^^ztTi-h. m±mm<ommii£iifi> 
50 m:)^Tizm\-r^^ti^miz^^. (2) /-fy-r'j 
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10 0 5 01 $<bU, ^*NfJ'J>^0^1::*-5' Scon-f 
A' 2 2<0iaR=Sr— ;t^JJ)lTlc«l«l-ri>Cl t**T-i;&;t: 

(3) n-f ;t-2 2 0)^?i*WJ$ti., n^;W2 2-7xX 
m52 3K<O^-vy7*4r/h$<-r^C:i:;05-C#. ^-^^ 

( 4 ) 7icX«g5 2 3 <O^HiaiS<0±#«:«HiljT' # 

2 3 0|»L{C J: o xmm.-ti,m^{i'^^i < 5r 

-So 

(5) ^-9 3 {■^7.^>'yB>J-=.y Y2) O^ilTi* 

(6) *-:5'3 (•9-X^> V3 h 2) (Of^B 
[0 0 5 1 ] **McOff^,^.-e(±»|feii, n-;u. \cy^ 

[0 0 5 21 :$:*iS<05^,^.-C-l±> -t^;^--? > -> a Vjl- •/ 

2 A(±, ^nUU2 OAt, ^^«SP#2 OAt;— 

yh'2 1At. K2 1 A(D—1Smi,Z®^^tlfz^'- 
n^-f yvest. y h 6 5 tcSff,^U, >; > 

^''6 6 =&^Lr'^MgB#2 0 A(z[51S(;priiUS^$tv;t: 

b2A<±, $f>U, **-;i'*ai:6 7 i:|BItt<7)v-v7 b 6 
8UH«Sftfc*.XfiS52 3 At, n^65*t2 0AU@ 

5e^*i-7t:3>i';u2 2 At, ;P2 2 ArttcKtfbtL/i 

9<7)|*I1ii;i±n -y K2 1 A tC^iJl L T i <0 n -y K 2 1 A 
^«I*I-t^fJi*Sf 7 OA^KllfbttTv^^o 

[0 0 5 31 «r.<7>-9-;^^Vv3 >J-^ y b 2 AT-|±. 3 
'f ;U2 2 A'vcoM^UJ: ») 3-<;W2 2 Ai::4cAfiB52 3 
At<7)mi<zW.^t)i^±L. 7TCASS52 3A (->^7b 
6 8) 0-v^TI±-i^'-;u^ai:6 7;0^I5ieL. itticj;!)*- 
-;^•:^■y h 6 5 ?::;hLrn y K 2 1 ATim^UU2 OA 

©J?5&»?:|6]±-ei^*;t, »:#:co±TSI!ii::#v^n y K 
2 1 ARZ/nm^U2 0 A:d^yj^l,zmHff3iZ^iiLi-n. 
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h6 8) 75^iIteL:i'f ;i'2 2 Ai-ieB^J**f&±L, n y 
K2 1 ARV9inU^2 0 AcOffli^jSJSmCfc^tn: 
1-i:*>*.M^*«:IS*1-4Ct»Ci:^.o iris, iffi 

[0 0 5 41 

[i&ii^o^6*i Bi*«iffi«c<oiigguj:*tjf. mat^im 

1 # i mgS**^*^^^: < ^ J; 9 t;«IfeaiJ1iP» 

tttc-<i:-f tcSlJ»»?rM^ L?B»m*^Tlf^C t*-'T- 
l&*!i«:Rflhr-g-&o 2 <7)|§e^ J: *T,{f , 

20 [Sisofsm^i^^i 

[1121 (21 1 <7)-9-j:^^> V 3 y h *^t"Bf®12l'C• 

[0 31 01<O©Jffll^«€r«^Wtc^-rrn-y^'0-e* 
[0 41 01<7)K9'f/N*«:«^WtC^1--rn y ^0T-ab 

ins] [a 1 OS^-^^^> V 3 >^S<7)-9-:^^> V 3 

[11171 -t:>^j-ai:^-e^>^^T^^ (i) ^^-rui 
[as] •fc>-'J-m:^?'eafe;2>tT^^ (2) . (3) 
II1I91 ^-f --hVN'y^fl-^-e*;b^f^^ (4) 

(5) ^^-nar^ab^o 

[Hill ©jfflift-^off^ii^ (6) ^^^-ria-c* 

^ o 

[0121 mMmm.i<r)wmm^^-t^ (?) «r*-r0 

[0131 r-f >^f?lJffljEj^l31#144r^i-0f 
[0141 SIJ»:'3-;^ bn-^'j$Si|f14«r3^-t0-e* 

50 ti(n>v\W^7f^'tfzt>(om'^hho 



-8- 



75 



(9) 2003-104025 

75 



3 
7 

1 3 

1 4 

1 5 

2 2 
2 3 



[mi] 



im7i 



^^-»fflmaf] (oc36V) 2 (3) 




17 £"J7Aa«/tx6 
(CAN > 



[1121 



0 
S, 
S, 
IS. 



(1 ) 



[US] 



(2) 



6 
S, 



(3) 




-9- 



(10) 



003-104025 



[113] 



t5K 



in. 



CSI 



is 

7^ 



CO 



CO. 



CO' 



CM 
CO 



<\ 



CO 



as 

UK 
o 

\ 
< 



3 
O 



°3 



V 



< 



O 
a: 



I 



OO 
CO 



CO 



CO 



CO 



J7 



Si 



-10- 



(11) 



2003-104025 



[134] 




-11- 



(12) 



#^2 003-104025 



[US] 



[HI 4] 





m # 




1 




a 


2 






3 




6 


4 


2FL®gEttt 


X» 


5 




Vi 


6 




X2 


7 


^-4^2FR<D2Jg 


V2 


8 


%-^2RLa>g|{& 


X3 


9 


'e-^2RLfl!>3i£ 


Va 


10 




X4 


11 


^ - 2RR ©2g 


V4 


12 




Si 


13 




S2 


14 




S3 













S4ftS 







It. 



7. ha-i? 



[[iI6] 



(an 1 1 Itcd 



79 



z 



77 



J_ 



80 



78 



— ^ 



Pnr 



3(f 35»J<D*fl»?5>J 
8fT3W©ifatT5y 



-12- 



(13) 



#^ 2003-104025 



II 31 



START ^ 



m^ni^ oms crt 



float 



S3 




TiST;»-frS 



S5 





c 



END 



3 



S1 



-13- 



(14) 



2003-104025 



[HI 5] 




IHI 7] 



0^ 



2A 

70A ^ 23A 



mmmmmmh 




65 67 ^ \ 22A 



-14- 



(15) 



#^2003-104025 



1 61 



START J 



(mm OmeCTh 





— sn 














~S12 






N 










S15 








"mo 




N 



1 



S18 




N 




N 



Ozmm^ mm S F^-A(##) SDOOI AA02 mis BAOI DAI 7 EA07 

nmm}nmi^n\m^m±R.irs6^3 eags ea22 ea34 ea42 eb26 

# ED02 ED21 

3D014 DD02 DE22 

3J048 AA02 AB08 ABl 1 AC08 BE09 
CB19 DA03 EA15 



-15- 



